During 2007 and 2008 epiphytic and terrestrial lichen communities were surveyed in the @umberak-Samoborsko gorje Nature Park (NW Croatia); 84 taxa were recorded including, Lecanora thysanophora, which was new to Croatia, and four, Bryoria fuscescens, Lobaria pulmonaria, Usnea subfloridana and Usnea hirta, which are red data species in Croatia.
Introduction
Most research into lichens in Croatia was done in the late 19 th and the first part of the 20 th century, and summarised in KU [AN (1953) . Few works were published until the 1990s after recommendations for lichenological research were made (CHRISTENSEN 1987 (CHRISTENSEN , 1988 CHRISTENSEN and HANSEN 1994; OZIMEC 2000; PARTL and ASTA 2003; OZIMEC et al 2009) . In 2007 the first check list and red list of Croatian lichens were published, later revised in 2009 (OZIMEC and PARTL 2009a, b) . The distribution of most species in Croatia is still not well known. This paper is an attempt to contribute to a broader understanding of lichen flora in the north Croatian mountain region. This area had previously been visited once before (KU [AN 1928) , resulting in the recording of 67, mostly saxicolous, taxa.
Study area
The lichen survey was carried out in the @umberak-Samoborsko gorje Nature Park. This is situated in NW Croatia, on the border with Slovenia. It includes parts of @umbera-ko and Samoborsko gorje mountains, between the rivers Sava and Kupa, in Croatia, and the river Krka in Slovenia. Altitudes range from 180m in the Kupa river valley increasing to 1178m at the summit of Sveta Gera, which is the highest peak of @umbera~ko gorje mountain range. In this paper, previous lichen records for the mountains are also mentioned, and all the localities visited are marked on the enclosed map (Fig.1) .
The area is mostly covered with forests in which the major types are beech (Fagus silvatica) forests, and, in the lower parts, oak (Quercus spp) and hornbeam (Carpinus betulus) forests. Semi-natural and anthropogenic habitats include planted conifers, old orchards, and meadows.
Materials and methods
The lichens found during this survey were collected from 24 sites (Fig. 1) . Old records, referenced by toponyms (KU [AN 1928 [AN , 1953 , were grouped and recorded from 7 additional sites. These should be considered as approximate locations as in the original studies the records were from quite wide areas. Stations indicated by numbers were those examined in this research; old records by KU [AN (1928) are indicated by letters.
Lichens were collected in paper bags labelled with site number and substratum. After drying, specimens were identified using both stereo and compound microscopes, and by chemical spot tests. Several keys were used (CLAUZADE and ROUX 1985 , DOBSON 1992 , PURVIS et al 1992 , WIRTH 1995 . Nomenclature mostly follows NIMS and MARTELLOS (2008) .
Results
Lichen taxa recorded in this survey, together with older records, are listed alphabetically (Tab. 1), showing stations where they were found. In the present research done during 2007 and 2008, 84 taxa were recorded; previous research from 1928 recorded 67 taxa. Only 10 taxa from 1928 were re-discovered during the present survey. This is probably due to the focus of the earlier survey being on saxicolous lichens, whilst this study concentrated on epiphytic and terrestrial taxa. In further analyses, only taxa recorded in this research were used, as old records could not be properly geo-referenced or verified. 1, 3, 7, 10, 12, 17, 18, 19, 20, 21, 22 , 24 Hypogymnia tubulosa (Schaer.) Havar. 1, 7, 10, 12, 17, 18, 19, 20, 21 1, 3, 7, 12, 18, 19, 20, 21, 23, 24 , C Xanthoria polycarpa (Hoffm.) Rieber 7, 19, 21
Tab. 1 -continued

Discussion
Lecanora thysanophora is the first Croatian record for this species, and out of 84 taxa recorded during the survey 74 are new records for the area.
Most lichens were epiphytes on birch (Betula pendula), oak (Quercus sp.) and, at the higher altitudes, beech (Fagus silvatica). Of particular importance as porophytes were veteran fruit trees in grassland orchards and planted larch trees at location 12.
Foliose lichens were the most abundant (42 species), followed by crustose taxa (23) and then fruticose lichens (13). Other growth forms were not common, and comprised three composite taxa (Cladonia type), two leprose, and one squamose lichen.
The most important habitats for lichens were open forests, old orchards, and old forests undisturbed by forestry management.
In terms of response to light intensity, most of the species recorded preferred well lit situations but were also able to tolerate shade. Orchards and open forests were the favoured habitats for such species. No extreme skiophytes were found, and very few species requiring direct solar irradiation. Species recorded from old forests favoured semi-shaded to shaded habitats.
As regards temperature tolerance, most of the lichens recorded were those favouring submontane to montane regions, which is consistent with the climate and terrain in the area. Extremely thermophilous lichens were not recorded. Tolerance to cold is a survival factor for a few montane to high montane species, such as Bryoria fuscescens, Cetrelia olivetorum, Hypogymnia tubulosa, Melanelia exasperata, Parmeliopsis ambigua, Platismatia glauca and Usnea subfloridana and one highmontane to subalpine species -Vulpicida pinastri, which inhabited valleys where cold air persists, or snow lays for longer periods.
Oceanity shows the tolerance of lichens to extreme climate changes during the yearoceanic species prefer milder climate with fewer variations and are more common in Western Europe: such are the most numerous in the region if we exclude species that are widespread. No continental species were found, which suggests the climate is mild continental with no extremes.
No extreme hygrophytes nor xerophytes were found -the 1000 mm yearly precipitation experienced by the area being sufficient to satisfy the water requirements of the species recorded.
Lichens are sensitive to pH and the substrata, which makes them good indicators of environmental quality. A number of species are epiphytes on certain tree types. Many species in this area grow on mildly acid substrata, but a few are able to tolerate more acid conditions: they can either tolerate pollution resulting from acid rain or prefer trees with more acid bark such as conifers and birch (which is the case in the study area).
For epiphytic lichens a further limiting factor is the nutrition value of the substratum. Some tree species have higher concentrations of important minerals in bark than others, such as ash (Fraxinus excelsior) and maples (Acer sp.) An absence of epiphytes on trees does not therefore necessarily indicate environmental pollution. Most of the lichens found in the study area were epiphytes on trees that indicated low nutrition requirements, with a smaller number (presumably requiring a higher mineral requirement) found on naturally richer bark. A number of species were usually recorded from the base of trees, where eutrophication is caused by animal excrements or by exhaust gases of vehicles at the roadsides.
Because of their sensitivity to certain anthropogenic chemicals lichens have long been used as indicators of environmental pollution. The presence of toxitolerant species does not necessarily signify pollution, but the appearance of sensitive taxa is a good signal. In the study area most of the species recorded a fall somewhere in the middle of the scale of tolerance; three species extremely sensitive to environmental pollution-Leptogium saturninum, Lobaria pulmonaria and Melanelia exasperata -and another 12 moderately sensitive taxa were recorded. This indicates that the area has experienced excellent air quality over a long time period. Lobaria pulmonaria, which is an old forest indicator, was found in several localities, showing that this area has remained undisturbed or minimally managed for some considerable time a factor that makes its protection of significant importance. To summarise; the presence of old forest indicators, together with species sensitive to environmental pollution indicates that this area should be protected.
Old orchards within the study area, in which agro chemicals have never been used, support high numbers of otherwise rare and sensitive species, including Usnea subfloridana, U. hirta and Bryoria fuscescens, which makes their continued, traditional management as grassland orchards of vital importance. Some areas shown a high number of interesting species, and should be protected as special reserves: Budinjak is a still a thriving village, and the nearby birch and oak forest, that have been minimally managed, should be conserved. In particular the locations where Lobaria pulmonaria was found, especially areas near the peak on the Slovenian border, should be protected as special forest reserves and left unmanaged or managed minimally. This lichen does not survive intensive commercial forestry, particularly when growing outside its normal oceanic climate range (which is the case within the Park). A number of rare species have been recorded near the summit in Slovenia, in two special forest reserves, Trdinov vrh and Ravna gora (HO^EVAR 1985) .
Any future study should be performed in terms of various environmental factors, such as light requirements, temperature, oceanity, water requirements, pH and nutrition values of the substratum and toxitolerance, and should also compare relationships with other studies (WIRTH 1992) .
